Introduction

Materials and methods
One of the difficulties encountered in studying the pathogenicity of Trichomonas vaginalis is the lack of a suitable animal model which reflects trichomoniasis of the human genital tract. Numerous attempts have been made to infect a variety of animals and these have been summarised by Trussell' and Honigberg.2 A number of routes of inoculation were used but intravaginal inoculation apparently met with limited success. Only a few of the attempts involved the use of non-human primates3-5 and all of these were rhesus monkeys (Macaca mulatta). The proportion of animals becoming infected was different in each study, but at least some asymptomatic infections were recorded. This suggested that in searching for a convenient model further exploration of non-human primates would be worthwhile. We therefore inoculated the lower genital tract of four species of female monkey with T vaginalis and found that two of them were susceptible. Further cultural and serological studies indicate that infection of female squirrel monkeys is similar in several respects to trichomoniasis of the genital tract in women.
D A Street, D Taylor-Robinson, and C M Hetherington the logarithmic phase of growth. No contaminating bacteria were found in the culture by subculturing to blood-agar medium and incubating aerobically and anaerobically. The trichomonads were harvested by centrifugation at 1000 x g for five minutes and the number of motile trichomonads in the gelatinous pellet was estimated in a haemocytometer. These organisms were used to inoculate the animals.
INOCULATION PROCEDURES
A few animals were anaesthetised by intramuscular injection of alphaxalone (Saffan; Glaxo) 12 mg/kg body weight. Usually, however, marmosets and squirrel monkeys were not anaesthetised but inoculated while being restrained in a supporting device. The inoculum, prepared as described previously, was introduced into the vagina through a sterile cat catheter cut to approximately 15 cm. Each marmoset and tamarin received 0-3 ml of the inoculum containing 3 x 105 motile trichomonads. The larger owl and squirrel monkeys receivedO-5 mlThe larger owl and squirrel monkeys received 0 5 ml-that is, about 5 x 105 trichomonads. After inoculum was placed in 5 ml of Squires' medium7 and incubated at 37°C to check the viability of the organisms.
In one experiment T vaginalis organisms, isolated in Diamond's medium from one of the squirrel monkeys, were allowed to multiply for 48 hours. Then they were concentrated to about 107 motile organisms per ml by centrifugation and 0 5 ml introduced into the vagina of unanaesthetised squirrel monkeys. A gelatine sponge measuring 0 3 x I -0 cm was inserted in the vagina at the same time as the inoculum to help to prevent its leakage.
Two squirrel monkeys serving as controls received 0 (table II) showed that there was little difference between the flora of the monkey which was infected (B) at the time of examination and those which were not (A, C, and E). In contrast to the flora of the normal human vagina, lactobacilli were never isolated. Trussell') . Infections in the monkeys appeared to resolve spontaneously often after about one month. Similarly, experimental infections in women have seldom been reported to continue for long.' For example, Hesseltine and colleagues9 were able to infect only seven of 52 women, three of whom had symptoms, and the infections apparently disappeared "within a few days".
The vaginal discharge which developed in the squirrel monkeys seemed to be a response to the trichomonads because it was not present before inoculation. It was not, however, closely correlated with recovery of T vaginalis. In two monkeys (B and D) a correlation existed, but in two others (C and E) it did not. In the latter animals the discharge occurred in association with local IgG and IgA antibody responses. It could be argued that the rises in antibody titres were in response to undetected infection or to trichomonal antigen and that discharge was stimulated by these. The fifth monkey (A) had a persistent discharge which became more profuse on subsequent inoculations. It occurred irrespective of whether T vaginalis was recovered but did not appear to be due to the presence of any other known bacterial pathogens. It is noteworthy that in each case the discharge contained few polymorphonuclear leucocytes and in this respect was more like the discharge associated with a Gardnerella vaginalis infection in women than with that due to T vaginalis.
Each infected monkey usually developed serum IgG and local IgG and IgA antibody responses at some time during the series of inoculations. Rises in the titres of local antibodies were seen in four monkeys, however, even though only one of them was culture positive at the time of the response. Nevertheless, the trichomonads must have been present in sufficient numbers to stimulate a response and it is possible that the local antibodies were instrumental in eradicating the parasites or in driving them into a "latent" form. The finding that local antibody did not correlate with current infection is compatible with the observations of Street and colleagues8 who found that local IgG and IgA antibodies to T vaginalis in women correlated poorly with the ability to isolate the trichomonads.
The question of immunity based on a small number of animals is difficult to resolve. A second or third inoculation was not always successful so that some immunity may have developed. It cannot be excluded that in some instances isolation of the parasites from reinoculated monkeys occurred because of re-emergence of the organisms from a previous infection rather than because of reinfection. Nevertheless, it seems likely that reinfections did occur so that, at best, immunity to rechallenge was poor. To some extent this may have been associated with the rapid disappearance of antibody, most animals having been reinoculated when antibody had disappeared. The results suggest that naturally induced antibodies, either circulating or local, to T vaginalis in women8 may not persist and thus afford little protection.
